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While the hoarding of physical objects has been extensively explored, there is little research 
relating to the hoarding of digital materials. The research that has been conducted suggests 
that digital hoarding (DH) behaviours appears to have some similarities with physical 
hoarding (PH) behaviours, and can be just at psychologically distressing. This study uses the 
framework of the cognitive behavioural model of physical hoarding to explore digital hoarding 
behaviours, including possible similarities regarding emotional attachment to digital 
possessions, and possible links with Obsessive Compulsive Disorder (OCD) and 
indecisiveness. Two hundred and eighty two participants completed an online survey which 
measured levels of digital and physical hoarding, compulsive acquisition, OCD, 
indecisiveness, and mood. Strong emotional attachments to particular types of digital 
possessions were evident: this was especially true for photographs and videos. Significant 
positive relationships were found between all the variables measured.  However, a regression 
analysis revealed that only OCD and physical hoarding scores were significant predictors of 
digital hoarding. Digital hoarding thus appears to share some of the features of physical 
hoarding. Implications, limitations and future research possibilities are discussed. 
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INTRODUCTION 
 
Persistent acquisition of, and reluctance to discard possessions, irrespective of perceived value, 
are key characteristics of Hoarding Disorder (HD)  [1, 2] and can lead to severe cluttering of 
living environments with deleterious consequences including health code violations, eviction, 
emotional distress, social and financial impairment, reduced quality of life, severe obstruction 
of living space and an increase in fire and fall hazards [2-5]  
Hoarding of physical objects (PH) shares some of the features found in obsessive 
compulsive disorder (OCD) and was previously seen as a symptom cluster of OCD, with 
hoarding and saving compulsions being observed within 15-40% of individuals with OCD [6-
8]. However, in response to the increasing evidence that hoarding and OCD are separate 
disorders [9-11] physical hoarding was classified as a distinct disorder within the DSM-5 
(APA, 2013).  
Recently, attention has turned to the digital world, with the idea that hoarding digital 
items may be comparable, in terms of emotional and environmental impact, to the hoarding of 
physical objects. The opportunity to hoard digitally is increasing due to the wide availability 
of digital materials (e.g. files, photographs, music, apps etc) and the abundance of cheap storage 
[12]. There is evidence to suggest that we can become as strongly attached to non-physical as 
we do to physical possessions as they become part of our identity and our sense of self [13-16]. 
Interviews in 35 adult video gamers for example revealed that participants possessed and could 
form emotional attachments to digital items within video games regardless of lack of legal 
ownership and materiality [17]. 
 The potential emotional and psychological costs of digital hoarding to the individual 
are only now becoming apparent. A study by van Bennekom at al. [18] for example shows that  
a male with physical hoarding behaviours extended his accumulation into the digital realm in 
the form of digital photography. His hobby had taken over his life with the obsessive taking, 
editing, categorising and copying pictures onto various external hard drives. Though he never 
looked at the photographs, organising them took between 2 and 5 hours a day and had severely 
compromised his normal daily activities, leading to considerable stress and anxiety. They 
suggested that digital hoarding may be comparable to physical hoarding as it also involves the 
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over-accumulation of items, leading to increased clutter and disorganisation, difficulties in 
discarding/deleting due to intense emotional attachments, distress, and loss of normal 
functioning. They go on to propose that this type of hoarding should be added to screening 
instruments for HD.  More recently, in a qualitative assessment of digital hoarding behaviours 
in 43 individuals, Sweeten, Sillence and Neave [19] found a clear overlap between physical 
and digital domains, with digital hoarding behaviour also reflecting excessive accumulation, 
difficulties with deleting, and emotional distress.  
Another study, exploring possession rituals of digital consumers on Pinterest, a social 
image-sharing and bookmarking website, [20] indicated a high level of emotional attachment to 
digital possessions and evidence for  hoarding of ‘pinned’ items, including a sense of private 
ownership of discovered items in a public forum. Users applied possession rituals (including 
hoarding) to the digital items (pinned digital images) and stated that they were very reluctant 
to delete anything: all behaviours similar to above relating to HD. Emotional attachment to 
digital possessions was evident within the sample: participants expressed feelings of pleasure, 
pride, aesthetic pleasure and value regarding their digital possessions. They also expressed a 
sense of attachment to these digital possessions and a perception of them as important and of 
high value irrespective of any actual usefulness. This research has been recently supported, in 
relation to HD, by Luxon et al. [21]  
Organisations as well as individuals are increasingly hoarding Dark Data (the 
information organisations store naturally through business transactions but then do nothing 
else with it other than store it in perpetuity).  This has two main consequences: though 
processing power and memory capacity is rapidly increasing, slower increases in magnetic 
storage inhibits technological advances and computer speed [22] and although Cloud storage 
may mitigate this, due to the nature of such storage it may amplify environmental and 
economic problems. Data servers consume excessive amounts of energy. Within the USA, 
data servers accounted for 2% of national energy consumption [23], and worldwide power 
consumption used by data centres has increased tenfold since then [24]. Such excessive 
energy usage causes high operational costs and carbon emissions [25, 26] For Cloud storage 
to maintain high quality, servers must utilise numerous data centres, increasing power 
demands and associated costs. Consequently, individuals and corporations utilising Cloud 
storage (e.g. Amazon, Google, Apple etc.) save data in multiple servers and locations. 
Therefore, Cloud storage creates a medium for DH whilst amplifying the economic and 
environmental consequences, as one saved digital possession is copied and becomes 
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numerous digital possessions. Such implications highlight a need for research exploring DH 
and possible causes, allowing for intervention development and consequently reducing DH 
environmental and economic consequences. 
So, DH appears to be present in the population, and this has implications for individual 
psychological wellbeing, and more broadly for environmental, economic and workplace 
effectiveness. 
The cognitive behavioural model of PH [27] highlights emotional attachment to - and beliefs 
about - possessions, vulnerability factors such as information processing styles (categorisation, 
decision making for example) and emotional reactions to possessions (e.g. pleasure, pride, 
grief, anxiety and loss) as key factors regarding the development and maintenance of hoarding 
behaviour (e.g. [1, 28-30]). OCD is often comorbid with HD [7, 8, 31] so may also be related 
to DH. In order to explore this possibility, the first aim of this current study was to explore the 
possible extent of emotional attachment to variety of digital items. The second aim was to 
explore the possibility that the symptoms of DH resemble symptoms of PH and OCD. If this is 
the case, the third aim was to assess the possibility that factors important in the cognitive 
behavioural model of PH may apply to DH and thus may be helpful in future treatment.  
 
METHOD 
 
Participants 
 
Opportunity sampling garnered 282 participants (24.2% Males, 75.8% Females, Mage = 32.84, 
SD = 12.97, age range: 15-70). There were no exclusion criteria. Participants with existing 
psychological diagnoses (12.2%) were included in the study to improve generalisability. 
Percentage of self-reported psychological diagnoses in the sample are as follows; Depression 
(5.4%), Anxiety (3.7%), Personality Disorder (1%), Obsessive Compulsive Disorder (OCD; 
0.7%), Schizophrenia (0.7%), Dementia (0.4%), and Post Traumatic Stress Disorder (PTSD; 
0.3%). They were recruited through online adverts posted on social media websites and fora. 
Participants were offered the chance to enter a prize draw for one of four £25 gift cards as an 
incentive.  Ethical clearance was granted by the local ethics committee.   
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Questionnaires 
 
Digital Saving Cognitions Inventory (DSCI). This was adapted from the existing Saving 
Cognitions Inventory (SCI) [30], which is a validated measure of compulsive hoarding. 
Changes included changing words relating to discarding to ‘delete’. Participants were asked to 
choose the digital items (“E-mails and Texts”, “Documents” or “Images and Videos”) that they 
were least likely to delete and to refer to this type of item when answering the questions. Like 
the SCI, the DSCI has 4 subscales; emotional attachment (10-items), control (3-items), 
responsibility (6-items) and memory (5-items). Questions are scored on a scale of 1-7, with 
three anchors: ‘not at all’, ‘sometimes’, ‘very much’). Examples include “Deleting this digital 
item is like throwing a part of me away” and “I am responsible for the wellbeing of these digital 
items.” High alpha coefficients have been observed within the SCI (.96), indicating very good 
to excellent internal consistency [30]. Within the current study a Cronbach’s α of .94 was 
observed for the DSCI. 
 
Compulsive Acquisition Scale (CAS; [32]. The CAS is an 18-item Likert type scale developed 
to measure the extent to which individuals acquire and feel compelled to acquire possessions. 
The CAS contains two subscales; CAS—Buy (12-items) and CAS-Free (6-items). In addition 
to the CAS-Buy subscale assessing buying habits, it also assesses reasons for acquiring 
possessions which include frequency of inappropriate buying, compulsions to buy and 
emotional response to buying [33]. Examples include “Do you buy things you never use?”, 
“Do you pick up things that other people have discarded” and “Do you feel compelled to flyers 
or handouts from lectures or talks?” The CAS-Buy subscale is developed from an 11-item scale 
utilised in past research which displayed adequate reliability and validity (Frost, et al, 1998). 
The CAS-Free subscale assesses compulsive acquisition of free objects. Both subscales have 
displayed satisfactory reliability (α = 0.94 and 0.87, respectively. Within the current study 
Cronbach’s α of .89 and 0.86 were observed. 
 
Hospital Anxiety and Depression Scale (HADS; [34]. The HADS is a 14-item self-report 
questionnaire designed to indicate presence of anxious and depressive states within medical 
outpatient environments. The HADS contains two subscales; anxiety (7-items) and depression 
(7-items). The anxiety and depression-items are made up of statements that are rated from 0 to 
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3 in severity, with 0 = statement does not coincide with how person feels or 3 = strongly 
coincides. Examples include "I feel tense or wound up" (anxiety-item) and "I have lost interest 
in my appearance" (depression-item). A meta-analysis [35] shows a mean Cronbach’s α of .83 
for the Anxiety subscale and .82 for the depression subscale.  Within the current study, 
Cronbach’s α’s of .89 and .83 was observed for anxiety and depression subscales respectively. 
 
Indecisiveness Scale [36]. This is a 22-item self-report questionnaire developed from 
characteristics of decision-making issues (e.g. deciding takes a long time, finding it difficult to 
make a decision etc.). Each item is scored on a 5 point Likert type scale with 1=not at all/rarely 
to 5=very much/very often. Examples include “It is hard for me to come to a decision” and 
“After making a decision, I can’t get it out of my mind.” It has high reliability (Cronbach’s α  
=.0.93, [36]) and in the current study an α of .94 was observed. 
Obsessive–Compulsive Inventory Revised (OCI-R; [37]. This is an 18-item self-report 
measure and contains 6 subscales consisting of 3-items each; Washing, Checking, Ordering, 
Obsessing, Hoarding and Neutralising. These subscales are designed to assess obsessive and 
compulsive behaviours and the level of associated distress felt upon doing them.  Items are 
comprised of statements that describe OCD symptoms, for example " I have saved up so many 
things that they get in the way" and "I wash my hands more often and longer than necessary". 
Item scores are rated from 0-4 on a 5-point scale where 0 = Not At all and 4 = Extremely. The 
authors [37] found moderate to high test-retest reliability for total and all subscale scores. 
Within the current study, a Cronbach’s α of .91 was observed for the OCI-R. 
Procedure 
 
Participants responded by following a link to the on line survey in an advertisement. This asked 
if they were willing to participate in a survey about mobile phone usage.  The introduction to 
the survey itself stated that the purpose was “to investigate digital hoarding and factors which 
may play a role.” Following their agreement to participate and after providing informed 
consent, participants provided demographic information and completed all questionnaires in 
the same order.  
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RESULTS 
 
Distribution 
The questionnaire data were normally distributed. Boxplot inspection revealed 15 outliers. 
However, histogram inspection displayed reasonably sloped tails. Outliers were within 2 
standard deviations of the mean  and as such were included in the analyses after  the mean 
and 5% trimmed mean for each factor were compared and were not significantly different 
from each other. There were no missing data. 
 
 
Emotional attachment to digital possessions  
 
Descriptive statistics regarding DH, the emotional attachment subscale of DH and participants’ 
digital item chosen when completing the DCSI are displayed in Figure 1 below. 
 
 
  
 
Graph 1 
Figure 1: Mean total scores on DH scale and emotional attachment subscale related to chosen 
digital item  
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A one-way between-groups analysis of variance was conducted to explore the impact 
of digital object choice (Images and Videos, E-mails and Texts, or Documents) on levels of 
DH. There was a significant difference in DH scores for the 3 object types (F2,233 = 30.913, p 
< .001 η2 =.11, a medium to large effect size). Post-hoc comparisons using Tukey’s HSD test 
indicated that mean DH scores for Images and Videos (M = 81.18 SD = 28.51) were 
significantly higher than both E-mails and Texts (M = 59.33 SD = 22.97) and Documents (M 
= 69.12 SD = 27.81). E-mails and Texts and Documents did not differ from each other. 
A second one-way between-groups analysis of variance was conducted to explore the 
impact of digital object choice (Images and Videos, E-mails and Texts, or Documents) on 
emotional attachment to digital objects. There was a significant difference in emotional 
attachment scores for the 3 object types (F2,233 = 14.12 p <.001. η2 =.21, a large effect size). 
Post-hoc comparisons using Tukey’s HSD test indicated that mean emotional attachment 
scores for Images and Videos (M = 32.53 SD = 14.23) were significantly higher than both E-
mails and Texts (M = 18.41 SD = 9.73) and Documents (M = 20.43 SD = 13.14). E-mails and 
Texts and Documents did not differ significantly. 
 
Exploring PH, anxiety, depression, OCD and Indecisiveness as possible factors relating 
to DH  
 
The second and third aims were to examine potential links between scores of DH, PH and 
OCD, and explore the possibility that factors important in the cognitive behavioural model of 
CH may apply to DH. Pearson correlations were conducted to examine the relationship 
between scores on the digital hoarding scale and scores of physical hoarding, OCD, anxiety, 
depression and indecisiveness. All correlations were significant and effect sizes ranged from 
medium-to-strong (see Table 1 below).  
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Exploring CH, anxiety, depression, OCD and indecisiveness as factors relating to DH  
 
A stepwise multiple regression was conducted to evaluate physical hoarding, OCD, 
anxiety, depression and indecisiveness scores as possible predictors of digital hoarding. Results 
are displayed in Table 2 below. In model 1, level of OCD was a significant predictor of level 
of DH scores, whilst all other variables were excluded. Within model 2, OCD and PH were 
significant predictors of DH scores whilst anxiety, depression and indecisiveness were 
excluded. In summary, the regression analysis highlighted OCD and PH as significant 
predictors of DH whilst anxiety depression and indecisiveness added little to the model. This 
suggests that levels of PH and OCD may predict levels of DH to a greater extent than the other 
factors of the cognitive behavioural model examined in the current study.   
 
 
 
  Digital Hoarding (DSCI) 
R2  ΔR2 β t p Partial r 
Model 1 
   OCIR 
.326 .322  
.571 
 
10.142 
 
<.001 
 
.571 
Model 2 
   OCIR 
   PH 
.419 .414  
.377 
.362 
 
6.081 
5.851 
 
<.001 
<.001 
 
.385 
.373 
Excluded variables: anxiety, depression, indecisiveness. 
Table 1  
Pearson correlations between digital hoarding and compulsive hoarding, OCD, anxiety, 
depression and indecisiveness.  
 
Variable Physical 
Hoarding 
OCD Anxiety Depression Indecisivenes
s  
Digital Hoarding .55** .58** .46** .40** .35** 
** p < .001 (1 tailed) 
 
Table 2  
Summary of stepwise regression analysis predicting DH scores 
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As a consequence of the findings from the initial multiple regression, a further stepwise 
multiple regression was conducted to evaluate the subscales of OCD (checking, hoarding, 
mental neutralising, obsessing, ordering and washing) as possible predictors of digital 
hoarding. Results are displayed in table 3. In model 1, unsurprisingly, hoarding was a 
significant predictor of DH scores, whilst all other variables were excluded. In model 2, 
hoarding and obsessing were significant predictors of DH scores, with all other variables being 
excluded. In model 3, hoarding, obsessing and ordering were significant predictors of DH 
scores, whilst checking, mental neutralising and washing were excluded. In summary, the 
regression analysis states that the hoarding, obsessing and ordering subscales of the OCIR 
significantly predict DH whilst checking, mental neutralising and washing do not. 
 
 
 
 
 
 
 
 
 
 
 
 
 
DISCUSSION 
 
The initial aim was to explore the extent of emotional attachment to digital possessions, and 
explain such findings in regards to DH. We found that both emotional attachment to digital 
Table 3 
Summary of stepwise regression analysis of OCIR subscales predicting DH scores 
 Digital Hoarding (DSCI) 
R2  ΔR2 Β t p Partial r 
Model 1 
   Hoarding 
.292 .289  
.541 
 
9.401 
 
<.001 
 
.541 
Model 2 
   Hoarding 
   Obsessing 
.383 .383  
.374 
.353 
 
6.148 
5.812 
 
<.001 
<.001 
 
.388 
.370 
Model 3  
   Hoarding 
   Obsessing 
   Ordering    
.407 .398  
.346 
.295 
.153 
 
5.670 
4.595 
2.512 
 
<.001 
<.001 
<.013 
 
.363 
.301 
.170 
Excluded variables: checking, mental neutralising, washing. 
 
 
 
 
Physical and Digital Hoarding Behaviours 
 
11 
 
possessions and DH scores were higher in participants who chose digital images or videos, than 
in participants who chose documents or e-mails and texts. This is an accordance with previous 
studies that have reported high levels of emotional attachment to digital possessions and that 
such attachments are higher for certain types of digital item[38] [17, 20, 39]. Owners can form 
strong emotional attachments to digital possessions, though this depends on the type of the 
digital item in question. This suggests that DH and PH may be similar in terms of the emotional 
attachments made to possessions. This is a key aspect of physical hoarding [40-42]. 
The second aim was to assess relationships between DH and PH and OCD. Results 
indicated that reported levels of DH related positively to both reported levels of PH and OCD. 
Further analysis addressing the third aim showed similarly positive relationships between DH 
and measures of anxiety, depression and indecisiveness, which are also found in PH [1, 28, 43, 
44]. However, subsequent regression analyses indicated that PH and OCD appeared to be 
contributing to DH, whilst anxiety, depression and indecisiveness were not. This suggests that 
levels of hoarding of physical items and OCD, particularly, the subscales of hoarding, 
obsessing and ordering, may be implicated in the urge to hoard digital items.  
The current findings may offer a possible way forward in providing some evidence that   
the cognitive behavioural model of PH may be applicable to DH. Cognitive behavioural PH 
treatments have displayed promising outcomes [45], with large effects and sustained outcomes 
observed [46] further supporting the possible clinical applications of the current findings within 
DH.  
 A limitation of the current was the fact that the DH questionnaire was developed from 
the Saving Cognitions Inventory which may overestimate hoarding behaviour due to the 
measurement of hypothesised hoarding rather than an objective measure of hoarding[14]. 
Research assessing compulsive hoarding behaviour has displayed social desirability bias within 
self-reported data [47], so a better method of achieving an objective measure of digital hoarding 
would be for the  participants to note the  number of digital possessions they save. With the 
recent development of the Digital Hoarding Questionnaire [48] this is now possible: this study 
also reported strong links between physical hoarding characteristics and the extent of digital 
hoarding and so provides support for our current findings.  
Another limitation which could be addressed in future is the conflation of different 
types of digital items into one category. Personal selfies, holiday snaps and videos for example 
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are different in emotional valence to pirated songs, software and films in terms of beliefs about 
a possession’s utility and sentimental value. 
There is little previous research on DH, so the current study is exploratory in nature, 
while informed by research from the PH and OCD literature. Future research could explore 
other variables that may aid in the explanation of digital hoarding. Ideas about identity, self  
and the meaning of digital objects would be interesting to explore, as would perfectionism and 
procrastination  [28] [49] and emotion regulation [50].   
In sum, this paper has set out to explore possible similarities between the hoarding of 
physical and digital items. We found that in many ways they are similar and that digital 
hoarding may become problematic for a subgroup of people.  Though there may not be the 
issues of health, safety and fire risk that is evident in PH, there are consequences for the levels 
of storage required, the resources used for this, and for the levels of anxiety and mood 
disturbance which accompany any compulsion to collect.   
Contributorship 
AB and ST designed the study. AB ran the study. AB and ST analysed the data. NN assisted 
with data interpretation and theoretical background. All authors contributed to the writing and 
revision. 
 
 
References 
 
1. Frost, R.O. and T.L. Hartl, A cognitive-behavioral model of compulsive hoarding. Behaviour 
research and therapy, 1996. 34(4): p. 341-350. 
2. Association, A.P., Diagnostic and statistical manual of mental disorders (DSM-5®), ed. A.P. 
Association. 2013: American Psychiatric Pub. 
3. Tolin, D.F., et al., Family burden of compulsive hoarding: results of an internet survey. 
Behaviour research and therapy, 2008. 46(3): p. 334-344. 
4. Tolin, D.F., et al., The economic and social burden of compulsive hoarding. Psychiatry research, 
2008. 160(2): p. 200-211. 
Physical and Digital Hoarding Behaviours 
 
13 
 
5. Saxena, S., et al., Quality of life and functional impairment in compulsive hoarding. Journal of 
psychiatric research, 2011. 45(4): p. 475-480. 
6. Hanna, G.L., A. Yuwiler, and J.K. Coates, Whole blood serotonin and disruptive behaviors in 
juvenile obsessive-compulsive disorder. Journal of the American Academy of Child & 
Adolescent Psychiatry, 1995. 34(1): p. 28-35. 
7. Mataix-Cols, D., et al., Structure of obsessive-compulsive symptoms in pediatric OCD. Journal 
of the American Academy of Child & Adolescent Psychiatry, 2008. 47(7): p. 773-778. 
8. Rasmussen, S.A. and J.L. Eisen, The epidemiology and clinical features of obsessive compulsive 
disorder. Psychiatric Clinics, 1992. 15(4): p. 743-758. 
9. Frost, R.O., G. Steketee, and D.F. Tolin, Comorbidity in hoarding disorder. Depression and 
anxiety, 2011. 28(10): p. 876-884. 
10. Mataix-Cols, D., et al., Hoarding disorder: a new diagnosis for DSM-V? Depression and anxiety, 
2010. 27(6): p. 556-572. 
11. Pertusa, A., et al., Refining the diagnostic boundaries of compulsive hoarding: a critical review. 
Clinical psychology review, 2010. 30(4): p. 371-386. 
12. Gatchalian, G., DRAFT: Hoarding the ethereal: How we have more things (and more problems) 
but with less clutter. 
13. Belk, R.W., Possessions and the extended self. Journal of consumer research, 1988. 15(2): p. 
139-168. 
14. Cushing, A.L., “It's stuff that speaks to me”: Exploring the characteristics of digital possessions. 
Journal of the American Society for Information Science and Technology, 2013. 64(8): p. 1723-
1734. 
15. Oravec, J.A., Depraved, Distracted, Disabled, or Just “Pack Rats”? Workplace Hoarding Persona 
in Physical and Virtual Realms. Persona Studies, 2015. 1(2): p. 75-87. 
16. Oravec, J.A., Digital (or Virtual) Hoarding: Emerging Implications of Digital Hoarding for 
Computing, Psychology, and Organization Science. International Journal of Computers in 
Clinical Practice (IJCCP), 2018. 3(1): p. 27-39. 
17. Watkins, R. and M. Molesworth, Attachment to digital virtual possessions in videogames, in 
Research in consumer behavior. 2012, Emerald Group Publishing Limited. p. 153-170. 
18. van Bennekom, M.J., et al., A case of digital hoarding. Case Reports, 2015. 2015: p. 
bcr2015210814. 
19. Sweeten, G., E. Sillence, and N. Neave, Digital hoarding behaviours: Underlying motivations 
and potential negative consequences. Computers in Human Behavior, 2018. 85: p. 54-60. 
Physical and Digital Hoarding Behaviours 
 
14 
 
20. Schiele, K. and M. Ucok Hughes, Possession rituals of the digital consumer: A study of Pinterest. 
ACR European Advances, 2013. 
21. Luxon, A.M., et al., Pinning our possessions: Associations between digital hoarding and 
symptoms of hoarding disorder. Journal of Obsessive-Compulsive and Related Disorders, 
2019. 21: p. 60-68. 
22. Patterson, D.A., G. Gibson, and R.H. Katz, A case for redundant arrays of inexpensive disks 
(RAID). Vol. 17. 1988: ACM. 
23. Gormley, C.J. and S.J. Gormley, Data hoarding and information clutter: The impact on cost, life 
span of data, effectiveness, sharing, productivity, and knowledge management culture. Issues 
in Information Systems, 2012. 13(2): p. 90-95. 
24. Jeba, J.A., et al., Towards Green Cloud Computing an Algorithmic Approach for Energy 
Minimization in Cloud Data Centers. International Journal of Cloud Applications and 
Computing (IJCAC), 2019. 9(1): p. 59-81. 
25. Beloglazov, A. and R. Buyya. Energy efficient resource management in virtualized cloud data 
centers. in Proceedings of the 2010 10th IEEE/ACM international conference on cluster, cloud 
and grid computing. 2010. IEEE Computer Society. 
26. Buyya, R., A. Beloglazov, and J. Abawajy, Energy-efficient management of data center 
resources for cloud computing: a vision, architectural elements, and open challenges. arXiv 
preprint arXiv:1006.0308, 2010. 
27. Steketee, G. and R.O. Frost, Compulsive hoarding and acquiring: Therapist guide. 2007: Oxford 
University Press. 
28. Frost, R.O. and R.C. Gross, The hoarding of possessions. Behaviour research and therapy, 1993. 
31(4): p. 367-381. 
29. Frost, R.O. and G. Steketee, Hoarding: Clinical aspects and treatment strategies. Obsessive 
compulsive disorders: Practical management, 1998: p. 533-554. 
30. Steketee, G., R.O. Frost, and M. Kyrios, Cognitive aspects of compulsive hoarding. Cognitive 
Therapy and Research, 2003. 27(4): p. 463-479. 
31. Phillips, K.A., et al., Should an obsessive–compulsive spectrum grouping of disorders be 
included in DSM-V? Depression and anxiety, 2010. 27(6): p. 528-555. 
32. Frost, R.O., et al., Hoarding, compulsive buying and reasons for saving. Behaviour Research 
and Therapy, 1998. 36(7-8): p. 657-664. 
33. Kyrios, M., R.O. Frost, and G. Steketee, Cognitions in compulsive buying and acquisition. 
Cognitive Therapy and Research, 2004. 28(2): p. 241-258. 
Physical and Digital Hoarding Behaviours 
 
15 
 
34. Zigmond, A.S. and R.P. Snaith, The hospital anxiety and depression scale. Acta psychiatrica 
scandinavica, 1983. 67(6): p. 361-370. 
35. Bjelland, I., et al., The validity of the Hospital Anxiety and Depression Scale: an updated 
literature review. Journal of psychosomatic research, 2002. 52(2): p. 69-77. 
36. Germeijs, V. and P. De Boeck, A measurement scale for indecisiveness and its relationship to 
career indecision and other types of indecision. European Journal of Psychological Assessment, 
2002. 18(2): p. 113. 
37. Foa, E.B., et al., The Obsessive-Compulsive Inventory: development and validation of a short 
version. Psychological assessment, 2002. 14(4): p. 485. 
38. Odom, W., J. Zimmerman, and J. Forlizzi. Teenagers and their virtual possessions: design 
opportunities and issues. in Proceedings of the SIGCHI conference on Human Factors in 
computing systems. 2011. ACM. 
39. Wang, J., X. Zhao, and G.J. Bamossy, The sacred and the profane in online gaming: A 
netnographic inquiry of Chinese gamers, in Virtual social identity and consumer behavior. 
2014, Routledge. p. 109-124. 
40. Grisham, J.R., et al., Formation of attachment to possessions in compulsive hoarding. Journal 
of anxiety disorders, 2009. 23(3): p. 357-361. 
41. Nedelisky, A. and M. Steele, Attachment to people and to objects in obsessive-compulsive 
disorder: an exploratory comparison of hoarders and non-hoarders. Attachment & human 
development, 2009. 11(4): p. 365-383. 
42. Yap, K. and J.R. Grisham, Unpacking the construct of emotional attachment to objects and its 
association with hoarding symptoms. Journal of behavioral addictions, 2019: p. 1-10. 
43. Frost, R.O., et al., Mood, personality disorder symptoms and disability in obsessive compulsive 
hoarders: a comparison with clinical and nonclinical controls. Behaviour research and therapy, 
2000. 38(11): p. 1071-1081. 
44. Samuels, J.F., et al., Hoarding in obsessive–compulsive disorder: results from the OCD 
Collaborative Genetics Study. Behaviour research and therapy, 2007. 45(4): p. 673-686. 
45. Tolin, D.F., et al., Cognitive behavioral therapy for hoarding disorder: A meta-analysis. 
Depression and anxiety, 2015. 32(3): p. 158-166. 
46. Muroff, J., et al., Cognitive behavior therapy for hoarding disorder: Follow-up findings and 
predictors of outcome. Depression and anxiety, 2014. 31(12): p. 964-971. 
47. Ridgway, N.M., M. Kukar-Kinney, and K.B. Monroe, An expanded conceptualization and a new 
measure of compulsive buying. Journal of consumer Research, 2008. 35(4): p. 622-639. 
Physical and Digital Hoarding Behaviours 
 
16 
 
48. Neave, N., et al., Digital hoarding behaviours: Measurement and evaluation. Computers in 
Human Behavior, 2019. 96: p. 72-77. 
49. Frost, R.O. and D.L. Shows, The nature and measurement of compulsive indecisiveness. 
Behaviour Research and Therapy, 1993. 31(7): p. 683-IN2. 
50. Taylor, J.K., et al., A qualitative analysis of emotion and emotion regulation in hoarding 
disorder. Journal of clinical psychology, 2019. 75(3): p. 520-545. 
 
